Hexabromocyclododecane facilitates FSH activation of ERK1/2 and AKT through epidermal growth factor receptor in rat granulosa cells.
The toxicity of hexabromocyclododecane (HBCDD) has been extensively studied; however, the mechanism and the effects of HBCDD on female reproductive system have been less frequently reported. In this study, we exposed rat granulosa cells to HBCDD during in vitro follicle-stimulating hormone (FSH)-driven cell proliferation and differentiation. Here, we show that HBCDD affects the FSH-driven signal transduction and ovulatory competence of granulosa cells. We found that HBCDD over-activates the FSH-stimulated extracellular-regulated kinase 1/2 (ERK1/2) and protein kinase B (PKB, also known as AKT). Inactivation of the epidermal growth factor receptor (EGFR) kinase activity with AG1478 and the mitogen-regulated kinase activity with U0126 completely prevented ERK1/2 activation in the FSH-stimulated and HBCDD-exposed granulosa cells. Moreover, AG1478 restored the HBCDD-induced AKT activation to the level observed in the FSH-stimulated cells. Western blot shows that HBCDD potentiates FSH-stimulated EGFR phosphorylation in granulosa cells. Real-time PCR demonstrates that HBCDD decreases the FSH-induced luteinizing hormone receptor (Lhr) expression. Inadequate level of LHR in the HBCDD-exposed granulosa cells prevented human chorionic gonadotropin in stimulating expression of the ovulatory genes such as amphiregulin (Areg), epiregulin (Ereg), and progesterone receptor (Pgr). Addition of U0126 and AG1478 restored Lhr level in the FSH-stimulated and HBCDD-exposed granulosa cells. These results indicate a direct effect of HBCDD on EGFR activation, resulting in over-activation of ERK1/2 and AKT signal transduction pathways in the FSH-treated cells. Increased activity of the EGFR-ERK1/2 pathway above physiological level prevents sufficient acquisition of LHR in proliferating granulosa cells, thus compromising ovulation.